The physical and biological environment of Cape Barren Island is described, the human cnvirnnnwnt outlined lerms of past and present patterns of land use, and land use issues are detailed, The island has IDlpnltant biological ;lnd historical features, and reservation of certain areas seen1S ·warranted. Agricultural development" on island arc severely constrained by the poor soils and isolation from markets, but altcmative developments ';uch as aquaculture and wildcrncs~ conservation appear feasible, Tasmanian Aboriginals at present claim extensive land rigbh on the island and the resolution of these claims is necessary if a land management plan for the island to be successtully implemented,
INTRODUCTION
Barren island lies about 20 km off the northeastern coast of Tasmania and, like many other islands in the Bass Strait region, remains undisturbed, There have been few land use on the island, primarily due to its remotenes, and poor soils, but with pressure for farmland and tourism destinations this situation is to change, If in land use are unplanned, there is a danger that the unique environment and special historical and biological importance of Borren Island will be degraded, There has been a call for the production of a management plan for the island (Allen ('t al. 1978) but this is yet 10 eventuate, The aim of this paper is to bring together the basic information on the physical, biological, and human environment of Cape Barren Island and to introdnce the for future land usc, It represents the first comprehensive of information on Barren Island, the data being from puhlished and papers, letters, interviews, and a trip to the island in October I
PHYSICAL ENVmONMENT and Climate
Cape Barren Island, located south of Flinders Island, is the second island in the Furneaux Group, with an area of 445 km (fig, 1 ), It is a high, rugged island with a much indented coastline and offers visitors coastal panoramas, Granite underlies most of the island and in forms peaks exceeding 500 m in heigh!. The Mount Munro range in the northwest runs east-west across the island for approximately 10 km and euJ In inates in Mount Munro (687 !TI) 2), The Mount Kerford range in the southeast runs norti1"south for approximately 10 km and at Mount Kerford (503 m), Two other significant are Double Peuk (512 m) and Hogans Hill (392 m) (Blake 1947), On the eastern side of the island there is a low-lying coastal from Puncheon Point in the north to Cape Barren in the south, about 20% of the land area, In places sand dunes have altered drainage patterns and formed lagoons which parallel the coast. On the western side there is a slightly elevated undulating plain extending from Sandford on the north coast to Thunder and Lightning Bay on the south coast.
Drainage is mainly via short creeks IJ1 the high inland areas, Most of the creeks flow either north or south to coastal via broad (Pinkard & 
Geology and Minerals
The geology of Cape Barren Island is similar to that of northeastern Tasmania and Wilsons Promontory in Victoria (EJ. Reid, pers. comm.).
The oldest rocks on the island are the Mathinna Beds (metamorphosed, complexly folded beds of sandstones and siltstones) probably of Devon ian age, occurring in an east-west tract from Apple Orchard Point on the north coast, towards Harley s Point on the east coast. Shore outcrops occur at Thunder and Lightning Bay in the northwest (fig. 4) .
The Mathinna Beds have been intruded by granite and granites now underlie or are exposed over much of the island. Eleven distinct granitoid plutons were recognised by Cocker (1980) on the basis of their mafic mineralogy. In places the granites have been invaded by dolerite dykes.
Tertiary deposits on the island include calcareous sandstones and limestones of Miocene agc, notably in the vicinity of The Comer (the island township) and the lowlands of western Cape Barren Island, and fluviatile tin-bearing sediments, occurring most frequently in the low areas of the island. There is a small, isolated outcrop of Tertiary basalt occurring at Lascar Point on western Barren Island (Cocker 1980) . Quaternary sediments on the island consist of aeolian deposits, marine sediments, and alluvium (Goscombe 1965) . There are long attenuated sand dunes, oriented in the direction of the prevailing wind in many low-lying coastal areas. Sandy sediments occLlr over mLlch of the coastal areas of the island. The most recent developments include transverse dunes at Thunder and Lightning and Deep Bay, lunettes on the eastern side of the island, and " 0.3-1 m veneer of alluvium and topsoil which blankets the valleys (Goscombe 1965).
Traces of gold, graphite and (Blake 1947), topaz (Cocker J980) , amethyst, gamct, opal, marcasite, rutile and quartz (Matthews 1981) ha ve been identified on the island. Some interesl is current in the contcnt of beach and inland dune sands, in zircon, rutile and monazitc (for its content of rare-earth minerals) (D.
pers. comm.). The only mineral extracted from Cape Barren Island in the past was alluvial tin but poor values, impurities, difficult extraction conditions, and lack of an adequate water supply production, The small scale, the isolation, and the depressed tin markets make tin mining uneconomic at the present time.
Soiis
This section is derived from the work of Pinkard & Richley (1982) , who, on the bases of topographical, climatic and geological data, divided Cape Barren Island into a series of land systems.
The soil descriptions are thus a broad of soil types in each of these land systems.
On the eastern, southern, and parls of the western areas of the island the soi Is arc with ridges of pale yellow sand, sometimes in ,he form of low coastal dunes ( fig. 5 ). The sand soil on the fiats has an iron organic layer at depth, while the sands on the gently sloping plain are mottled. In the central parts of the island there are I arge areas of stony and gravelly soils, with rock outcrops occurring frequently. In places the granite soils are overlain windblown sand. In the Lee River and Dover River areas ( fig. 2) there are rock outcrops on the crests and upper slopes. Duplex soils are found on the mid-slopes while clay soils are found on the lowest areas. On the extreme eastern coastal area and at places along the northern coast, deep sand soils have developed. The calcareous sands close to the beaches are undifferentiated and are subject to wave erosion. In the area around Mount Munro mottled duplex soils are encountered. The surface soil is gravelly, while red are evident at depth, particularly in the soils on the crests and steep upper slopes.
Viewed overall, the island's soils are poorly developed and this has constrained agricultural development (P. Warren, pers, comm. has occurred in the Orchard Point, the island, near The
In the lowland portions of the island there are areas of heath ( fig. 6 ). In the drier areas of the lowlands, the larger are the Smithton pers. comm.). The Cape Barren Goose (Cereopsis novae-hollandie Latham) has been recorded as occurring on the island (Guiler 1961) hut not breeding successfully there (G. Hocking, pel's. comm.). The occurrence of the tawnycrowned honeyeater on the island is particularly noteworthy as it has a very restricted distribution in Tasmania (P. Brown, pers. comm.).
FIG. 5---Soiis ojCapp Barrell Island (ajier Pinkard
Collections have been made of land and freshwater snails (Smith & Kershaw 1981) , centipedes (Mesibov 1986), spiders, praying mantis and land planarians (R.H. Green, pers. comm.).
Overall, the faunal assemblage, especially the invertebrates, remains poorly studied (R.H. Green, pel's. comm.)
HUMAN ENVIRONMENT Historical Perspective
As yet there is no evidence of pre-European occupation of Cape Barren Island by Aboriginals, although it is known that there were Aboriginals living on Flmders Island approximately 7000 years ago (Orchiston & Glennie 1978) . The first documented settlement of Cape Barren Island occurred at Kent Bay 1) in 1798 with the establishment of the headquarters for an English sealing (Cumpston 1973 (Cumpston 1973) .
The next phase of settlement on the island was by the descendants of European sealers and their captured Aboriginal "wivcs"(col!ective!y termed "islanders"). The islanders also inhabited many of the other islands in the Furneaux but it seems they were displaced from them when the Government annexed the islands for sale or lease as farmland. Many of these displaced islanders had settled on Cape Barren Island the
1870's (Murray-Smith 1973). In 188l the islanders
were given exclusive use of (but not title to) a 2400 ha land reserve on the western side of Barren Island (Meston 1947) . However, cultural practiccs did not develop at this stage, and the islanders relied heavily on hunting mutton birds (Puffin us tenuirostris Temminck) for food and income (Allen et al. 1978) . Tin was reported from Cape Barren Island in 1871 and mining commenced at Rooks River 2) in 1882 (Goscombe 1965). Mining was confined mostly to the Rooks River and Modder River areas and apparently never reached a large scale due to the lack of water for the tin extraction process. Small-scale mining continued in the Rooks River and Modder River areas at least until the mid 1930's.
Further interest in the minerals of the island was shown by large mining companies during the 1960's. In 1965 the Utah Development Company initiated a geological reconnaissance of the Furneaux Group, with particular emphasis on tin extraction in the Rooks and Modder River areas (Volker 1968) . In 1968 Broken Hill Proprietary and Utah a joint offshore drilling programme to explore for tin in Deep Bay ( fig. 1 ). Both of these programmcs proved unsuccessful due to low concentrations of tin. In 1972 Blue Metal Industries continued to prospect for tin in the Rooks and Modder River areas but failed 10 locale tin in commercial concentrations and the programme was abandoned (Standard 1970 " (Allen et al. 1978) . 
CONSERVATION important
communities and and, in particular, the extensive heathlands arc considered to be areas of conservation value. The heathlands were examined as part of a Tasmania-wide which revealed that of the nine heath cumrmmities identified on Cape Ban-en lsland, the omnmant community was poorly reserved in State Reserves. It was stated that the conservaliun of the dominant community was urgent 1977). In addition. some 200 ha of the island's wetlands were and were also found to contain species and communities which were unre,;erved or throughoLlt mainland Tasmania. In particular, and two communities were considcred need of reservation (Kirkpatrick & Harwood ISiS] In the eastern part of Cape Barren Island there is area of Crown Land which has remained unexploited by humans. The vegelation of this area has been degraded by the recurrent scrub fires the island but contains 12 plant species found on mainland Australia but not on mainland Tasmania, and is thus of considerable bio· As well, this area houses the rare bog club moss (Lycopodium Kunze in Lchm.) and may prove to be the Australia·wide stronghold for this species (Whinray 977).
In 979 a survey team reported on wilderness in Tasrnania to the Australian Heritage Commission. In its findings the survey team recommended that the "wilderness'" area of Cape Barren Island, including offshore rocks and islands. was of protection (Russell el ai, 1979: 67 et seq.) . Wolfe, pel's. comm.) . However, the aquaculture of Barren Island appcars to be considerable. There are many bays, inlets and rivers that are to be suited for the culturing of such as oysters., mussels, abalone., scallops and freshwater crustaceans. Thc low levels of marine and freshwater hahitats arc an economic asset for the island, as such habitats become scarcer elsewherc in Tasrnania.
There has been in the of beach and inland dune sands on the east coast of Cape Barren Islane!. The Ytrium Corporation Pty Ltd has for an llcence to prospect for minerals used in At the time of writing no licence had been issued. The area of exploration includes heath and wetland communi ties Kirkpatrick & Harwood 19113) and areas on the list of WIIEWH (Blackhall 1(86).
In the short to medium term, prospects for oil and gas developments in the immediatc offshore arc as of Cape Barren Island are considered low (P. W . . Baillie, pers. comm.).
Although no formal tourist statistics arc kept, it is known that about 500 peoplc visit the island during the period October~April each year. They normally arrive by boat or light plane and are selfsufficient as no accommodation cxists for tourists on the island (G. L1oyd·Webb, pcrs. comm.). In a recent study of tourism in the north and northeast of T:lsmania, the developmcnt of a wilderncss lodge was proposed for cither southern Flinders Island or Barrcn Island in the vicinity of Puncheon Point ( fig. 1) . The study recognised that develop men! constraints on the Cape Barren Island site included indecision on the future management of the island, high costs of construction and main tenance, low waler availability, and the shortage of suitable land (Hepper et al. 1987) .
Cape Barren Island offers areas suitable for outdoor recreational pursuits such as wilderness trekking or diving-fishing tours. As wilderness areas diminish in Tasmania the potential for recreation based on the Cape Barren Island wilderness increases.
COMMENTS AND CONCLUSIONS
Future land use decisions affecting Cape Barren Island need to lake into account a number of important environmental and cthnological features. The island retains significant areas of wilderness (if somewhat fire degradcd), a rapidly diminishing resource in Tasmania. In addition, it has historic and current cultural importance, the homeland of many of today's Tasmanian Ahoriginals.
Little information exists on the island's natural history, but what is known shows that the island has several rare or endangered species or communities.
more research into the flora and fauna of the island is needed to document these various communities, prior to any major changes in land use.
The mining of beach and inland dunes of Barren Island would threaten important vegetation and faunal assemblages. As well it would destabilise sand dunes reslll in irreversible darnage to wilderness and farmland areas. An examination of the impact of via a comprehensive environmental impact statement, seems warranted.
Cape Barren Island offers wide scope for the establishment of a conservation/wilderness area. Such an area would aid the protection of the rare and endangered flora and fauna of the island, and would help meet Australia's internationa.l commitments to the Ramsar Convention on Conservation of Wetlands. Further, protection of the area arollnd the sealing site at Kern should be fostered, as this site is of great historic ilnportancc.
Agricultural developments, such as and cattle and sheep grazing, are to expanej greatly due to poor soils and the isolation of rhe island from markets. There needs to be a com prehensive feasibility study of around Cape Barren Island.
The resolution of the Aboriginal land rights claim for the unallocated Crown Land on the island is complex and beyond the scope of this paper. Clearly, however, the issue must be resolved if a long-term management plan for the island is to be successfully formulated.
Already many tourists have been attracted to the island. It seems that the special qualities of the island, primarily its wilderness areas and isolation, arc major tourism assets which so far remain underexploitcd. The dearth of information relating to the island has contributed to its unofficial "undiscovered" status, but this will change as the pressures increase for new recreational opportunities.
Finally, a major threat to any future develop· ments on Cape Barren Island is the frequency of fires. Protection of homes, properties and Crown Land from the persistent fires is of major concern.
